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(54) CATALYST FOR CATALYTIC REDUCTION OF NITROGEN OXIDES 

(57)Abstract: 

PURPOSE: To obtain a catalyst capable of effective catalytic 

reduction of nitrogen oxides contained in an exhaust gas ^ 

discharged from plants or the like in the presence of oxygen by 



http://vvrwwl9ipdl.ncipi.gojp/PAl/result/detail/main/wAAAp5aOAyDA405245372Pl.htm 3/7/2006 



Searching PAJ 



Page 2 of 2 



depositing provskite multiple oxide having the specified structure consisting of various elements 
included with rare earth elements on solid-acid carrier. 

CONSTITUTION: The provskite multiple oxide expressed by a formula is deposited on the solid-acid 
carrier. (In the formula, A is an element selected from group of La, Y, Ce, Pr 5 Nd, Pm, Sm, Eu, Gd, B is 
an element selected from group of Na, K, Bi, Th, Ba, Sr 5 Ca, Mg, Pb, Zn, Ag, C is an element selected 
from group of Mn, Co, Fe, Ni, Cr, V, Cu, Mo, W, Ta, Li, Ti, Zr, Nb, Pd, Rh, Ru, Pt, 0<x<l.) The solid 
acid carrier is zeolite, metallosilicate, crystalline Al silicate phosphate, crystalline Al phosphate, 
crystalline metal Al phosphoric acid, alumina, titania, zirconia, silica-alumina or the like. 
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<5£#, ABLa, Y. Ce, Pr, Nd, Pm, S 
m, EuRtfGdJ:g&SB*»6a«tiSil>&<£t>l 
mOTzMZmb. B(iNa, K. Bi, Th, Ba, S 
r, Ca, Mg. Pb. ZnS^Ag J:0tt4S*»6a 
\tinZ>'PtZ < 4 & 1 «©7c5K*^U CttMn, Co, 
Fe. Ni, Cr, Cu, V, Mo. W. Ta, Li. 
Ti. Zr. Nb. Pd. Rh. Ru&tfP t <fc 
S*>6aKtiS4>*c< £fcl«CWE**>i*U O^X^ 

it**. ) r«fosns^o^x*-f hH*^BWt» 
^tf/Xfctei»Wfc£«i*ii7cS«4 lt^ssir® 
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A X B 1 -X C0 3 

(St«fc AiiLa. Y&0 t Ce«fc9&S8fj&>e>afcttl3 
4>fc< 44> 1«®7C**wU. BKNa. K. Bi. T 
h. Ba, Sr. Ca, Mg. Pb. Z n Rtf A g <fc ») 

Mn. Co. F e. N i . C r. Cu. V. Mo. W. 
Ta. Li. Ti. Zr. Nb. Pd. Rh. RuM 

p tit? Kzmtmmmzpte < 4 *> 1 a©7c£*^ 
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4 1" S^bjcSacf /XlifiWRf b^ft* JBSW i L r 
HI: 3 J 

Vl-X C Y C 'l-Y°3 

(S*. ABLaXBCe*$l. BiJBa, Sr. C 
a. Mg. Pb. ZnXBAgftRU CttMnXttC 
o£^L, C BFc. Ni, Cr. Cu. V, Mo. 
W. Ti. Zr, Nb. Pd. Rh, RuXBPt** 
U 0£X£1. O^YSIT**. ) TSltoi*ftS"< 

[000 1] 

«&cwl. i$u<«. m e8W«*6»tusn4gf 



(2) ^RJ^5-245 3 72 

2 

$4 uT^rss^bsaataTcffltoJitcH-r*. 
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{b«4Sj£l/-CJ!BR*4isJEU. ^©S£, to^©®3tr§ 

[0 00 3] C©fcJt>, SfflTtt. «7tftJ©*}¥fiTfc: 

raa#*s. ft{bK^^^b^*S7E^i4 

SUM" 9 4 r*Cu-f*>Sa*ZSM-5*WKlS3*l 
Tt>*. #&C, HSZ SM- 5 ( S i O, /A 1 , 0, 
*;l/ifc= 3 0-40) #&3SlTfc.&4 3*lT<,>*. L*> 
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S 4 C *»«, «fb*JR«>£B«{fc£«*a5cai4 LTffl 

*^£IMMfc^4aiR«lc5lfrrafc*>. ^«©a7C 
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A X B 1-X C0 3 

[0 00 7] (S*, ABLa. Y. Ce. Pr, N 
d. Pm, Sm. Eu»tfGdJ:»)&*»0>6»«tiS 
4>&<4 4>l«©7cJR*7j*U BBNa, K. Bi. T 
h. Ba, Sr, Ca, Mg, Pb, ZnKO'AgJ:*) 
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Mn. Co, Fe, Ni. Cr, Cu, V. Mo. W, 
Ta, Li. Ti, Zr, Nb. Pd, Rh. R u&tX 
P t <fc f) fc£f¥*>e>ji«"ft*4>&< <t *> 1 ttCDTC^*^ 
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>. i>OA. y*-7-9A, *>»MNCTttft 
h ZmiT A«©7 Aig©*?g?£X« 

^^©SEfAaaL-c. h*©7*#y£Ji© 

<f*>£»«C£fcJ:oTf»<5C 7>* 
[0016] <f h»@ttlfffift©-0i|£ LT. m 

*.«. 

[0017] 

[ft7] 
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mPBMbX&blnZWm^n'i'i-A h-c&oT. S i O 
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-f h*3&tf4C <IL. ±SW. Mtt7*# 
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M' A MAlO 2 ) p (SiO 2 ) q )-Z'H 2 0 

[0 02 1 ] -cmbZhZ-etvA h*©-/*>M©- 
SPX»^SP?:^f >-f^> (Ti 4 *) . ^;I/3--i7A^ 
(Zr ,( ) X.\ZZXA*> (Sn") KTSUftbT 

M* Br**y4ii-f*>, 7;v*';±s^is-<t 

>Xl**^-(*> ) &^L/. nA=p (n(i-ft>M©« 

[002 2] ^b^@ft^S<*£ LTli. A 1 
, O, , TiO, , TiO, /SO, Z r O, . Z 
rO, /SO, "39t©|l-^««<bBj^, S iO, /A 
1, O, . Ti0 2 /Al, O, . TiO, /ZrO, 
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t4©,6*>6. Al, O, . Zr0 2 , S iO, /A 1 , 

[0023] @ft&fif*©fiil©0!l4 LTtt. 4 h 

S<K©^?L«jSX»HWf i§?rWri>-«©iS^tt y > 
&7)\>$~<5 A (ALPO) «\ *©£»»?<&*& 
JMt* , 4*y>«T*5- , >A (SAPO) . ALPO 
©y>X«y>-7;t'$-3A©-aP£?#>. ft. -7 
#*>"}A. ffi|S, -7>#>. 3;Wh3?©:£)ST©& 

A (MAPO) 

tfsc4#rsrs. 10 

[ 0 0 2 4 ] A L P OS© V >&JStt. _hfB© y >^ii 

t •> m<mm7-y zm<& t mm* 

<fcOTW8TS C S„ -12*74 r£ 
£fiM-4«£4©£&ffla£tt. H&tC. <fc9XS(fI 

5. 

[0 02 5] ALPO*4:/©y >®&©i&Rli&«. -» 20 
(C. Al, O, • (0. 8~1.2) • P, O, -nH, O 
TRfcSft*. $fc. SAPOX«MAPO©t§£fc:fc 

■5A&tf'; >©!*&«©#> 1/1 0 

©. ffl*>. a»**£^t>St>©*«f LTt>J:<,>. 

[0026] *^^a«:j:offe>n.SALPos©y 

$Lfc&. ^^T^LT. ^lTl>5f>7'U- 
h*^l££Lft:*,©#fiiffl;*ft£. *?»|CCj:*Jlttl 30 
tt. &Kij*f ( 1 ) . ( 2 ) X« ( 3 ) ©#£ 

(c j:o-cgoa*t s c 4 **c * *. 

(1) H»BM#*»t*S*fcxy?-«tHC, La. C 
e. Y. Pr, Nd. Pm, Sm. Eu, Gd. Na. 
K. Bi. Th. Ba, Sr. Ca. Mg. Pb. Z 
n. Ag, Mn, Co. Fe. Ni. Cr. Cu. V. 
Mo.W. .Ta. Li. Ti. Zr. N b . Pd. R 
h. RuXttPtOSS9tt«©*i8tt»*\ Cft6©7 

IM©*IMIJ»9©-ia^*-f Htg«©liflEtt«& 

as. m y>w7*«9iit,fT* 

(2 ) Sft&fflft 4 3GfcHK L fc^o 7* # 4 Mfc£» 

( 3 ) Hftsai*©*^tt*sxtt*K{b^^©ir^ft 

4. La. Ce, Y. Pr. Nd. Pm. Sm. Eu. 

Gd. Na. K. Bi. Th. Ba. Sr. Ca. M 

g. Pb. Zn. Ag. Mn. Co. Fe. Ni. C 50 
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r. Cu. V. Mo. W. Ta. Li. Ti. Zr. N 
b. Pd. Rh. RuXttPt©flBMfi»©*S1«tt> 

*l>"C. C©a*S*aii. *8fc> y^A'^*H 
[002 7] Slk©#&fC*L>-C. ^P:/X;*7 4 Mb& 

»©4jdaaftttfii>*3W(f*i/i». ^©si«. *©4 

*1f JfrT S7St4©5l£fc: J: 0 HttBt&WDlIttlfttt*' 
SOtl/feD. w7**t<t Mt£«©4«a©ftTfcJ: 
0 «B®©r§ft*fiT L 0 -T * C 4 5 C 4 ifiv 

[0 02 8] SeoT. Al, O, . TiO, m<D£5K. 

^u-jxkj F<t^*«idrr*jaR4©sjieifewii> 

T*7u^4^n^*^ Hb£tt*4ftJiKr*7c*4©$ 
sett**** (3) ©*ffiii*f*i/<tti>. -awtc 

tt. ( 1 ) ©#&&*#* ( 2 ) ©^(Ciot 

[ 0 0 2 9 3 *s 07**4 hft^WOKHiftmM:. 
C©^o7X*4 h{b^54@ftgffif*4©*tSStC*f 
LT. 0.1 ~6 0a*%-C*0. J:0*?ai*tt^«tt. 
5-5 0S»%-C*?>. -^07**4 Mb£«J©S8« 
0S«%;&aiirfc. *©J:5ftlt«K:«:Cfc»ftl 

K4»i»-Ctt. iBRtc^-S^I^KiR^KIRib^©^ 
*s^< «cS. fflJtM^o. 1 *fi%«fc 0 feiJ>ftl»4 
M^©S7oStt5r+^«:[fii±§-&ic4*srt% 

[0 0 3 0] *»»(CJ:«MN». fif*. tt6*i"Ct>* 

^-TSC4*s-CtS. c ©«*©■!«:. 

-hieiKj:ot«aa)$mcitT*5. Etc. 

te6n"Cl>*-C-©ffi©|j*|©«ifiSKJ:*Cit 
[003 1 ] iHMftDJtlUC*^?. 3i7cSiJ4 LTffiffl 

•rs^{b*3S©^#^i4 l-c«. »*#:©fc©4 LT. 

x^>. 7^U>5SE©K{bk3R*^*s. 
©fe©4LT. ^*-y->. ^7"^ 

{b*s-^. **vy>, fftt, eiA. att«©ttttK&<b 

40R«B<*(f 6tl*. #{Cfffi*^b*SR4 LTW. 7 
H2^U>. y^A7*^l/> v 1 -79 i >^©iSiffi7Jl' 
X^U>. 70fU>. 4V75 L U>. l-7f- 
>. 2-7x>^©ffiffi7^>. 7i?i?i>. 4V 7 
U>9©fi»^x>, 7PA>. 7*>9©IBR7^* 
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[0032] mt^mo>0mtmm&it, *®wr<x.* 

iltftS. o.i*i§-c<&Si#tt. +»&»ci§tt* 

[0033] ±GK{t*«R^diBK{b^«l«. 
*i-«t#Mrcfflc>-c *> J: < . ■mic&tx-m&LLM 

XttZ»H±&»r 4 J: 5 (cut ft, gftfxip 

a. coci*6. ji#«Kx.titf. *^Hj«:«fc^feydi 

tt. SE#x *©SHfc*JBR*v'C7- ^au- hH9©i* 

So 

[0034] ±IBS7G#J#^l!MbWcftLTjIiRKJ3I 
><^ : Sl^^b*^<TA*>©Wc^<Aj:s < , $ 

MTc^j^M^stcj: Ki mt£ 2>w. mn. 1 0 0 - 8 0 0 

5 0 0-1 OOOOOSa-Cgf^X^SfeiiS-liSCi^ 
ifft U». *»WK*»l»T»{C*fKI«C»t*«tt2 0 0 
~6 0 0*C-C$.2>. 

[0035] 

( 1 ) lfctt©SI» 

m8Lv>* >6*W0J (La (NO, ) , • 6H, O) 
1 Ol.O 5 g. S^v>#>4;*M (Mn (Ac), • 
4H, O (Ac = CH, COO. JHT. BD. ) ) 28. 

6 0g. ig®Xhn>??A (Sr (NO, ), ) 74. 
0 8gRtfflBfcx*;i,F6jWn» (Co (NO, ), • 
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6H, O) 13S.8 3g**5 0 0«HC»»S-trT k * 
[0036] C©*^K+»{C«* 1 

zu/i ©*»b* h y VA*imzmz.xpH* 1 o 

ibfc. i*IR5tfSl*7a. 1 8«fIHHW**«WT. 

mm & v > w?m#. <t oen c k a * * -ca o £ bfc. 

fie>ftfcitjfi"y-*£l 20°CC1 8l3nt£jRU 
-C. 7 0 0W3l$IIIftfiSl/fc. 
io [003 7] £6nfc«&&©XglIlJT©*Slli, 1 

fc. c©«fi»©BETftKJ:*JtR118l (feTF©ib« 

(La,., Sr.., Co,., Mn,., O, ) . C©<£5 
KLTfcfc^n^a-f Mb£«30g&. itflfc&flMb 
>ia*6»feyit^ir>M (TiO, • H, O) 
% 6 0 0 -CC 3 tm&tiLLX&tLmfflt? $ > (UJt 
OMl 0 4.2rf/g) 1 0 0 g£©?g£WC*l 0 0 g 

tan*., satires oftBUMtsteu wc. ?k-c 

20 ttgiBSLT. ^f>^3-H^7'J-m. c 
©X 5 U 2 5 mmf? ^©a-iJi? htt$?©^ 
x#A («T. C©"~*A*4LlC"X#A&ft-r 
4. ) KSMJLTttWfcfflJtStt. Mn&>?* (A- 
1) *»fc. C©£*©fl4$©J§J*fiB. ^X#Alcc 
^fc0 0. 1 1 6 gtiofc. 
HJfe0«2 

fl&t 7 > jr > 6 Vi 8 9 . 5 g i v > ^ > 4 TKfO^ 
50.6 6 sr&m»T, H»W1 tBISKbr. -^o^X 
*-f Mb£1$J (LaMnO, ) *f#fc„ C©^n^* 
30 -Y h <k^M©Jtaffi8l» 2 9.1 ^/gT^fc, 

[0 03 8] C©«fc J 5«C0Tff)fc'<n^*^ hfbM 

3 0giffi^b^ttS?©T-r;V5^ (A- i i) 10 
o*&©«^(c*4ioogj!in*.Ta5 c 

* (A-2) C©^»©IWK©ffil$SU. ^x 

t)A 1 cc^/cOO.O 9 4 gt*ofc. 

IU6CT3 

W»^>*>6*ft»7i.6 0g. «SiS (Pb (NO 
i ), ) 1 3.6 9g&Difc&-7>#>4*fn©l5 0.6 6 

40 g 800 -C-C3 vmmnstdii*rttt> mmm 
itmmo^micx, 4 hi&m (La,., 

Pb,., MnO, ) *»fc. CO^a^^-fhfbAft 
©tb^ffiSB 2 3 . 7 m 1 /g X-iyotc. 
[0 03 9] COi^KLTfiyt^D^*^ hfb^tl 
3 0 g t&&{V&±m<Or -7)1 Zi~ (A- 1 1 ) 10 

(A- 3) *^/c„ C©4*©«»©a»«», ^x*7 
AlccSfcOo.l 1 7gt?$>o/c„ 
50 ^JfeW4 



(6) 



W»5>*i/e*si«j88.0 7gawwi3^he* 

ffitt (Co (NO, ) , • 6H, O) 59.1 9 g£U& 

u 8 o o -c-c 3mr3m&btc&,mt, mmm i tmm 

©MKT, ^a?"*2M btt&il (LaCoO, ) £ 
C©^P^*;M Mb£®©J:bOT»« 17.4m 1 
/gX$>r>tc. 

[0 04 0] t<D&'>u:Lxmcm-iz.t> 4 v\te>® 

SOgiH^k^tSSlHM^UT 1 ^^ h (HM-2 3) 
1 0 0 g i ©il£»c;|c 1 0 0 e ZtiaZ-XXv V - fc 

f». cti*'^*AtcttffU M«£*l83:t*T, KfP io 

1t>^ (A- 4) *fffc. C©i#©M^©SJ$» 
tt. 1 c&tc*)0. 1 1 3 gt*"3fc. 

HM95 

WHt*y$A8*WIII (Ce (NO, ) , • 6H, O) 
70.6 5 g. lfflfc*y>A (Ba (NO,), ) 10.6 3 

eRxmm^^^v 6*fo^5 9.i 9 g*ffl(A w&m 

\bm®V>lT&KX, «n?ZZJ hit&® (Ce... 
Ba.., CoO, ) iUtc 0 CO^O^*-{ hit^gj 
©it^ffiStt2 3. 0 /g f*ofc„ 
[0 04 1 ] ZO£*>K.LXfflc'<U-?7,tl4 Mbl^J 20 
3 0giH*{b^tt?HS^W^-f h (HM-2 3) 

<t©s^(C7Ki oo gtrmr^ 7 en* 

(A- 5) c©it©M$©f.I}#S«: t 
AlccSfc»)0.1 3 0 g-C*O/c 0 
fU&gW6 

i8^7>£>6*W&390.8 4 g. SK-7>**>4*ffi 
^2 5.7 1 sVLimmi* (T i it-Cl4. 
82g/l 0 0 mligg©*?§?£) 3 3 9.0ml£fflt>> H 
«WliWI«©»j*«:j:»),/«5 0^#-f hfb-Mi (L 30 
aMn,., Ti,., O, ) £f#fc„ C©^0^*-f h 
{b^©hb^H8l« 2 5. 3 in 1 / g "Ciofc. 
[0 04 2] COiSKLTffTc^a^X^Mb^BJ 
1 0 g i B*T JVttMV >; * - 7^ 5 1 (COK- 
8 4) 1 0 0gt©?1^5tC*l 0 0 gSrJn^-CX^'; 

WW->^* (A- 5) C©t*©MJt©ffl8 
Stt. ^-*Alcc^/c«)0.0 9 8gr*>o/c. 
H850I7 

(^a?**/^ Ht6tt©NH) S*<b^imtSi©L 40 
aih+^F©x^y-;W?§?g (La, O, £L--C7 3 
g/lalS©^) 10 0.0 ml. l3ttS£©Baih*>' 
F©i^y-;W^ (BaOtLT7 9g/l?£g©?§ 
Wi) 21.7 4ml, P!ttS!l©Ni ih^FOi*/-* 
JgjR (N i Oi LTB 7 g/1 J**©**) 49.9 5ml 
SyCoih+VFOxJ/-^ (CoOiUT:9 
1 g/liMC©*«) 9.2 2«1*«#U +#«:8i#L 

[0043] cn*i^-{cji^uft3W63!iiae 50 



#$¥5-2 45 37 2 
10 

6 0 0TW3WflMWit/C *in:/x*-f Mb 
G8h (La... Ba.., Co,., N i ... O, ) £f# 

fc. co'sn^x*^ Mb#gj©J:b*®®«36.9m 1 / 

g-Cfc-ofc. 

(SAPO-3 4©i338l) *1 29.6 g£JSM$b&#6 
HW><»l>fc7*?i , )M V rT'Ptf+i' F 9 0. 7 g % 

«tC8 5«y>BWc««5l.3g*»rL. «J-Ktt* 

*rWW£L-fcl*. 5 0 y trJk 1 6. 0 g * 

[0 04 4] ^O-C. #BWb?' b 9 X*>U7 

81.6 g=&m. wt. c©a^»** 

■ -h*U-7{Ctta#. 2 0 0*Cr'2 4«*l*IRJ63ttfc 
9L &J$,®mmftMb. Mfc**. KttLfc&. 5 0 
OUT 31MB. g&tp-Cffi&LX , SAPO-3 4£f# 
fc. C©SAPO-3 4«> Si. AlRtfP£*ft^ 

n9.5ii%, i8.osfi%stf i9.osa%^#rs 

[0 04 5] CO^^Kl/TfSfc^a^*^ Kb** 

2 5 g£±fBSAPO-3 4©l 0 0gi©S^«»K:* 

ioog*in*.T**y-*fi» ch*Ai*AicM 
u mm*im*itx. isms?* (a-7) m 
fc. c<Dt%<oim<Dtmmt> ^*Ai«afcoo. 

138gt*o/c 
5SJ60I8 

flW5>*>6*ftl»l Oi.O 5g. »Xha>*>i7 
A (S r (NO, ) ,) 7 4.08 g. ffiBt="WF8* 
fffMl 3 5.8 3 g&l*fl3iWHft6*ffllll (Fe (NO 
,), • 6H, O) 3 3.6 0g«S£U HtkMl 4B 
^©^atcr. ^UfXtj^Yit-^S (La... Sr 
... Co... Fe.., O, ) £f#fc. C©-* a 
h {b^J©Jta®S« 21.6m 8 / g "Cfcofc. 
[0 04 6] c©J:5«:i/'r^^a^*-r hflsdW 

3 0giffi*<b|Sttll©r-T^3^ (A- 1 1 ) 10 
0 g £©S£*Bjfc* 1 0 0 g*J0ifC^5 c 

;MA-8) Wc. COi*OX.9V-(MtftlB. 
>v=.#A 1 cciUfc 1 ) 0.0 9 8 g "C&ofc. 

$mm 

SW9>a»>6*W*2 02.1 0 g, i^ffi$S6*fa^5 
(Zn (NO, ) , • 6H, O) 28.4 1 g. WMaA 

^he*w»i ss.a 3 g&vmmt=m3*%m (c 

u (NO, ) , -3H, O) 28.1 9 g£S£U HJS 
«1 i0«©*ffitcr. *<Xrt**4 Ht&® (La 
... Zn,., Co,., Cu,., O, ) 4f#fc. C©-^a 
^*>f hft«tt©tUOnitt. l7.3m , /g-C4>o 

[0 04 7] e©£9(cL?ftfc'<iia:/x»'f HteW 
3 0giffiWb#tt«r-T*5^ (A-l 1) 100 

gt<DU£%>>tic*zioogmz.xz5v-m> en 



u 

A 1 cdiifcD 0.0 8 3 gT*O7c 0 

Hifetffli o 

W«5:/*>B*Wft2 0 2.1 0 *. «BttR(AgNO 
3 ) I9.82g. 6^n^l 3 5.8 3g& 

DqSgK^JU3--5A57lcfai^ (Z r (NO, ) 4 -5H 

, o) 6 9.8 7 g*s^u. m&m mn<D-fimc 

T. ^a7X:*M Mb£12j (La... Ag,,., Co... 
Zn,, O, ) *»fc. CO^B^*-f HtetKDtt 10 
^ffigtt. 1 7.3m 2 /g-C*)0/c. 
[0 04 8] COiHLtftfc^B^*^ Mt£* 
3 0g£ft£iHsa*T-TA5* (A-l 1) 100 
fi©fi^«K*l 0 0 g^T^^'J-m Ctl 

(A-10)*»fc. C©£*©»8&©tIJ#*tt, ^~ 
#A 1 cc^fcO 0.0 9 7 eVbitc. 

mmmi 1 

(^a^xaw Htg«rc>NK) 6 *«* 

10l.05g. im* \-U>?V&7 4.0 8 g. 5g®?3 20 

6*10^1 3 5.8 3 gRt*5g®*CiA (Cr (N 
O, ) s ) 27.7 9 g£S£b. Hfcflll iElS©^ 
icr> ^n^*n<t^(La,. 4 Sr.. .Co 
o.. Cr,., O s ) ZWc. C©^P^*^Kb^-© 
©JtS*ffi»«> 20.3rf/g-C£>O7c 0 
(ALPO-bOmm 8 5%y>®t69.2 g£*l 7 
8gi©g^«:ia<— (7*5^6 7%& 

cjWM9.5«t*t». ) 45.8 g fc^mrojjnA. 
«ctt4*raBW^i/te. c©®ct h y t"p tr*r s > 

43.8 g«HW.. J&-KttS*"C»f»£Ufc. C©& 30 
U-7{C{±j£*k 1 5 0 , C-C7 0B#paS 

fc„ c©&. 5O0-cr3B#p^m4>-c^iL/-r. AL 

PO-5*»fc. C©ALPO-5«. AISO'P*-?- 

n-eni 8.o»s%SD f 22.o*s%^wrsia^©fc 

<DX$>r>tc. 

[0 04 9] ^©i^iCL-Cffrc^P^*^ Kb^© 
3 0 gi±faALPO-5©l 0 0 g ©&©«£*»«:* 
lOOg^Jrai-CX^D-^. C*l£^~*AK:|fe?iJ 

u ayifcS&stf-c Kff^>^ (a- 1 1 ) ** 40 

fc. C©i*©l^©Sf#«tt. ^#AlcctiS7<:»)0. 
104gt*ofc. 
Xttflll 2 

101.0 5 g, film* l-n>3^A7 4.0 8 g. «K=i 

h 6*fntt 1 3 5.8 3 g&CFSfcffc- 
ft (NbiLr50 g/iatt©ttM*j8«) 2 16.8 
1 o.i*a£U jOt«liHtt©*ffitcT. ^n:/x# 
-f h{b^ (La,., Sr.., Co.., Nb,., O, ) 
*Sfc. CO^B^*^ Hk^tM>tt*BMtt. 18. so 
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9nrVgr*-37c 

(MAPO-5©Pi!!) S®E^-v>^>4.9giSM 
1 g<t£*l 2 9 gfci8JBLfc*K:. gJfLft 
< &H>fc7 5 -9 A-f V ^Bt|<+ 5/ F 5 6. 3 

[005 0] C©?K(C. 8 5%'J>®E5 5.4 g, 
;l>i£y-;UT5>56.3 gRtfTkSs.S g*e>&*il 

S^Ufc. C©***-h*U-:/Ktt&#. 2 0 0-C 
■C2 5B#IBEl63ttfc». £i£8l*itiiaitU 

sstsufc. c©sl 5ooxrr3«iaa»'c«aaiyTM 

APO-5*»fc. C©MAPO-5tt. Al. P. M 
n&t;Cu£-£*Veftl9.0S*%> 19.0*»%. 2. 

8 n.m%RU4 . 4 sa%^wr 4»sR©fe ©"c*ofc. 

[005 1 ] Z<D&')K.bX%tc'<w7Z.U4 Mt£» 

2 5gi±IBMAPO-5©l 0 0 g i©8£*KC* 1 

0. KfW->^* (A - l 2) *f* 

fc. c©£*©jsM©fiJts«:. /^^Aicc^ytoo. 

1 1 6 gX&ltc. 

mmmi 3 

(Z rO, . ttXSffltl 48.3irr*/g) *«l>fc 

ew-oc nmmitmmicLx. wtvy?* (a - 1 

3 ) £f#fc. e©& »©jtttt©ilttSti 1 cdiifc 9 0. 1 

3 9 g"C*-3fc. 

mmm 4 

88.0 7 g. ASK* Fn>?<5Alo.7 6 gRUflWa 
^I/h4*«KBj50.6 6 g£5 0 0m1©*(C?g)g§-!ir 

iftSl 2 1 g/ 1 ©*BWb^* h U f A^cjSjRtiTF 1/ 
X. m<DpH* 1 0 i L-fc. ajRSBS»T«. 1 8 B#pas 

A'^**«©»«»*« u saw o(c ft « * 

"CMOMbfca. »6tvfcjlSl^-**l 2 o-cri 8 
[0052] C©Kflffi|«{9^L. CttiCl/aWti- 

¥>\>?mm (vtitioog/i ?is©*^) 2 s. 

9 0mi*an*. +»K9Bbk»> mmm$it> 12 
owis ^»>r. 850 °ct3 B$m& 

f&bX, ^u7Xij<{ Ht&b (La... S r,., C o 
... V,., 0 3 ) iWc. CO^U^ZUJ hfb^J© 
ti&tW9ttts l2.8ttt/gVih-otc. 

(5/ y * - j?ju=i i7©MK) B^b^tt^©'> y * 

;UOM(SiO, iO-C2 0SM%?SS) lOo.Ogi 

*ft!?Aai9A(ZrCl, ) 9 7.2 0 g 

tth. +#Ccg£U *(C-Cl8*fc5 0 0inUt/fc. C 

©^k 12U/1 ?^g©*^fb7 h y •> 
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TO. pH£ 1 0 iUt. tURRJ6»7«. 1 8B#IS$# 
jg«-ir-*'&#/c„ C©ii»r-*£1 2 0*Cfl 8B# 
T©tt*iB*tt 2 9 7 rf / g 

[005 3] coi^icLt^a^*^ Mt£W 
3 0 giiBfya-JWa-T 1 0 0 g &«Dfi£Wc 

S-ST. WW->^* (A- 14) t©££© 
M$©£&»;J:, 1 cc^fcDO. 1 2 7 g-Cfeo 

fc. 

«feFS 1 5 

-^^©T>*-Ttt*ififfi (MoO, ibT25g/ 
1 »*©*««) 2 6 0.2 2mMm>tc!^M\t. UttW 
lAtWMCUX* *<n7Z*}J Hb£tl (La,., S 
r,., Co.., Mo,., O, ) *fl|*i. C©-^n^X* 
<f h {b^©iba®S«. 1 1. 4 irf / g T&ofc. 
(Z r"****:M h©SSI¥) HWfcMaiONa** 
-f^-fh (NM-10 0P) 100g*8»y*3^ 
(ZrO, i ur 1 0 0 g/i j«e©*gjK) tc 
SSI/. WtLtt#67 0"CKlWnB«»l/. Na4Z 

6 5 0Trc4B8w*st/fc. c 

©•fe'^^^b (Zr-^VftO) ©ZrMl»3. 
3m»%-C*D. *fc. J±f?E»«3 9 lrf/gt*o 

[0 054] C©Jr5CCLTfffc^a^*-f hjb-^ 
3 0 gi-hfBZ r -^Jl/^-f h 1 0 0 g£©g£*t 

** i o o gfcin*.. its s inc-cs o#rai&&s£ 

b. JBK. *rttfiUSgbT. -?*9i/a3-hfflX5 
•j-£f#fc„ C©^7y-%/N-*AtCjfc^U, 
JB^S-ti'T. (A - 1 5) *»fc. C©£ 

&©ftB»©a^Ffi«. 1 cdSfcOO. 135gt 

6 

-t. ^arar>y^f'>K7>*-f A*asai(wo, t 

bT 5 0 *SK©*fttK) 2 3. 5 8 g *Sl>AdBW». 

UttiMi 4 4Bi«tci/c m7zt>J Kb-^Ba (La 

,., Sr.., Co.., W,., O, ) CO^-U-f 

hit&QKOltmW&tt* 1 3.6m 8 /g-C$>-o/c. 
[005 5] C©«fc5StbTf#fc-^a:/X#>f Htetl 
3 0giffi*fb*tt«T-TA5^ (A- 1 1) 100 

gi©g£»oki o og%M, aMUJHctsoa 
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U lii^^^Sii-C. KfWV^ (A- 1 6) *» 
fc. C©i#©jS4!i©S^»«, Ai*Ala3?E»)0. 
13 5gWc. 
^SflWl 7 

W»-5>*>6*ffi»1 7 3.2 0 « 4 i&HXha>^ 
Al 26.9 8 g. fl3ft2sWh6*jRffll2 7 6.4 8gK. 
tf«MfcBa»6*fn» <H, PtCl. -6H, 0)2 
5.90gi*l 0 0 0mlKMf»?SliTJjKj8ifc*89JSb 

10 1 <D*Wiit1- V y A^g^ITlt, $©pH£ 1 0 
ilfc. Jn*»jBRiB»7a. 1 8UmfflBf**Wfc. 
C©f& JtttMl iBIfllKLT. ^a^*-f Mb£$J 
(La, .4 Sr.., C 0....P t...,0, ) C 
oyt-u-muA Mb£&©Jt£®Bt»:. 27.6mVg"C 

[0 05 6] CC^^JCUTfSfc^n^*^ Mfc£*l 
3 0 8t&Mitmmr-7*$i- (A- 1 1) 100 

g4©iS£Wc*i oogfcjjn*. jtS5McT3 0# 
20 -i-ffl* 9 »;-*.»&. c©^9y-*^-*AKSfc* 

b. IttltilfcSltT. KfW>** (A- 1 7) *f# 
fc. C©4*©ft4&©i©#«tt. ^-*AlaSfcD0. 

1 2 3 gTftofc. 
USteiJJl 8 

Btaj>$A2*W* (Rh (NO, ) , • 2H, O) 1 
6.2 5etll»WB, «WU7 4B««:i/c, ^ 
a^*^Hbi^!(La,. 4 Sr.., Co,.,,Rh 

,., s o 3 ) t»it. z<jy<u7xt>4 vit&WKDftmm 

30 9.it, 29.6m'/gt*Ofc. 

[0 057] C©J:3»:t/CS7V*i3?;**-f hftftW 
3 0«ift*.1S¥ti*T-T*3* (A-l 1) 100 

gtci^utc^ioogw. asasjuK"C3o» 
ra^^i^b, Etc. *T?*SlSiiab-r'>*f 

b. fem^iSfS-ST. KfW>^l' (A - 1 8) *» 
fc„ C©4<*©ftl!ii©4lJt«tt. /v=.*AlocS;te9 0. 
1 2 9 g-C&ofc. 
MMH1 9 

40 IGttMl 7K*jUT. *ffcfi&M6**m.<:ft*'C. 41 
{b^yfA (PdCl, ) 8.6 7g*ffll»WaW*v 
UMAl 7 tBHiELr. ^Q^*-f h{b^5 (La 
0.4 Sr... Co,.„Pd,.„0, ) tfffc. C©-^a 
^X*-f hib'^tKDttffilMtt. 28.5m , /g-C*>o 

[0 05 8] C©J:5Kb-Cfffc^D^X*^ hftMi 
3 0gittS^t»tt«T-TJU3^ (A-l 1) 100 

g t®m&®fc*z 1 oogjn^.. i£ss;Mct3 0# 
(Sfsmi^b. Mtc *-cttaiaeb-c^=j-^^a3- 

50 hfflX^y-fc&fc. C©^7'J-^i*A(CM 



15 

U 84i££fift &m>7)\> (A - 1 9) *» 

1 2 2 g-C&Ofc. 
106012 0 

{U'T^ASTkfQ^ (RuC 1 4 • 5H 2 0) 16.1 
5 g fcffl^d^H^ IUi^!ll Ttll^cL-c^a^ 

\>it&fo (La,., Sr,., Co,.„Ru 
O ., 5 0, ) £f#fc. CC<ci^*^ Mb£$©tb^tT5 
g«> 2 5.3raVg-C$>ofc„ 
[0059) C©,fc9fcLT»vV<B:/:**-(Mfc£* 
3 0e4tt*^fc*tt«T-T*5^ (A- 1 1) 100 
g 1 OOgflltt^ iiS5;Wc-C3 0# 

U «**ia*SttT. RfW->^A (A- 2 0) 
fc. CCDi^rOjSBScDfH^Stt. ^-*Alcc^fc0 0. 
12 9g"C*ofc. 
HJS0S2 1 

jt*W4«:*Jl>T. -^U-fXtlJ Mb£f5 (LaCoO 
3 ) 1 giB^b^ttSM*-^^ h (HM-2 
3)100 g t^m^tcamt. IS6S094 tPl&fcL 
T. KfE?>?* (A-2 1) tfffe. COtZOim 
©&8S«. ^-#Alcd!$fc9 0.9 2 9 gr*Ofc. 
I«i0!)2 2 

XSWI4«:*M,»T» "tp:/**^ Mfc£» (LaCoO 
s ) 1 0 g±B*iimmHMWf+-< h (HM-2 
3)100 g tfcfflWcfeWtt. HJ&6W4 iB]«tCU 
T. Kf|51f>^* (A-2 2) *f»fc. C©£t©fti!$ 
©!!£««. ^^*Alcc^/c00.9 4 8gf*-^fc. 

m&m 3 

XM0I4 JCfcl^T. ^a:/**^ hitG® (LaCoO 

s ) 50 h (hm-2 

3)100 g &*m*1dsUM*. IWH4 iPtfitCl. 
T. Rf^^^A (A-2 3) iWc. C<Dt%<Dfim 
©fflJtMtt. 1 cdiS/cOo. 1 0 9 gT&ofc. 

HJSW2 4 

^66^14 (C^^T. -<P:7X27>( Mb£$5 (LaCoO 
, ) S0gtUMm#M.KM*bm V (HM-2 
3) 50gi»fctWB, lOfcflWilBMWci/C. 

(a-2 4) znic zotzotrntom 

1 cc^cf)0. 1 2 2 g"?&-3fc. 

HJIW2 5 

ax C (A 1 0 2 ) x • < S i O, ) , ) • Z 
H, O-CftbSn^^-FU^ASZSM-S (B$*- 
K*tiKZSM-5. Y/X=3 5) 100g*0.0 2 
5 1 ©T i OSO, *^ 1 V » h A^tCif « 

[0 06 0 ] Cft**-h2U-:**>CCT8i#l/&# 
6> 1 0 0-C/B#©#?SaSg-C#iBU 1 2 5 °CCC 1 B# 
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mfi&U TiOSO, *mfcftM2HX> NafcTi 

^"C. C©f -*£iatgUc&. 6 5 0 

h*©Ti^S«. TiO, iU-C2.4«S%-CS>o 
fc. 

[006 1] C©J;5ttL-0#fcT i -ZSM-54H 

tCl/T> Rf^>7 , ;l (A-2 5) C©£«*© 
»IS§©fI8»tt> ^^*Alcc^c«9 0.1 1 0gT2)O 
fc. 

SW4?hy$A4*W» (Y (NO, ) , -4H 
, O) 1 7 3.4 9gi5^3-'^l'h6*«]!g!I14 5.5 2 
g£*5 0 0mlK:?§jg3-rc. *$»*MMl/fc. 
[0062] C L»«c*J 6. tfft 1 

2 1 g / 1 ©*BHbt h D -5 A*jg$£fln*.-CpH£ 1 0 
iUfc. ttlB£j£**7&. 18I$W»**«WT. 
£*T&ofc. •&©&> Wl. 'J^Vl/^?riiv«©j@ 
«*# U 4 K«3fP &tCfcS*"Ctt»)jEUfc. 
f#6ftfci£j§er-** 1 2 O'C-C 1 8B8Httfl,U £C> 
•C. 7 0 0'CT3Btia^L//c„ 

[0063] ff e.*a/c^5E!g5©X«li*T©iS*, 

tc> c <Dmm<&oitmmmit 1 s . 5 nf / g -caofc < y 

CoO, ) „ C ©J: 5 cc I, Tfffc^o Mb^B) 

3 0 gtH+ffc^ttllOHH**^^ h (HM-2 

3) 1 0 0 gi©s^K**i oogflii, jess* 

KX3 0#ffl$5fcI£U M^C. ^-CttgfSISL-C^* 

AiC^bv S4^*JaJ#3i±-C. tUftyy?* (A-2 
6) C©<tt©MJ«©faJ#*»> /n-#A1cc 

^^•3 0. 1 02gWc. 
^10112 7 

igK^>^>6*fP^89.5 g, iW3-'<;l'h4*W» 

41.1 9 gRyf|^-?>^>4*fn^io. 1 3g» 
-c. w«wiiita«(D*tticr. bfbd«i 

(LaCo,., Mn,., O, ) C©-^a^X* 
h{b^»©tba®a«. 2 4.8rf/g-c*o/c„ 
[0064] c©J;^«:UTf#^o^*^ hfb^© 
3 0giffiS<b*ttllT-T*5^ (A- 1 1) 100 

g4©jg^(C7k ; & i oogflim?';-?:!!, 

(A-2 7)4»/c. C©i*©IWI©li}*«Ji. 
ijA 1 cc^fcO 0. 1 0 6 gTftOfe. 
HJ6CT2 8 

5^^>$>6*«]!BJ1 3 5.8 0 g> flW-ff hy>A 
4*fP«5 (Y (NO,) , -4H, O) 1 08.8 2 g> 
iftKXha>^^A4l. 1 9g v i^i!3>'^Uh4*fatJ 
50 1 56.2 3 gRDE^V>#>4?M»3 8.4 3 g£ffl 
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$M (La,., Y, . , Sr.., Cc.Mn,., O, ) 

*f»fc. co^u^7,i3^v\t^m<D\mmmt. 20. 

tO 0 6 5] C<D£'?tCbX'i$tc'<u7Xt>JhitG® 

sogt&ttivttmr-rtvs* (a- 1 1) 100 

g4©2g£«i:*£ 1 0 0 gSD^-CX^'J-^f, Ctl 

(A-2 8) fcfc/c. C©£*©M$©ffl8*tt. 
t>& 1 cc^fc*) 0. 1 1 1 gt*ofc. 10 
6^2 9 

j7>^>6*fn^»i7.9 0 g. ii^-;>hy?A4 

7KW&J28.6 9 g. 5j§®-tz>J£A6*WI35 (Ce (NO 
, ) , • 6H, O) 3 5.9 0 gRUTKBt2PA49.2 2 
g ^Ipl/, &I,»"C, 8 0 0 -C-C 3 m®Mf&Ltd:M 

it. m&m2 6 mmmmicx . ^u?xt><< bits 

KLa,., Y,., Ce,,, CrO, ) £8fc. C©^ 
u^Xijj Mb-^©tbHBDgtt« 2l.6m , /g'C4>o 
7c. 

[0 06 6] CO<fc^{CL/Tf#7c-Na^*-f Mfc£W 20 
3 0gtB*ft^ttl!HS^ft^l- (HM-2 3) 
1 0 0 g £©E£<83K:*£ 1 0 0 glB%.XZ7 , )— ! & 

i7->^ (a- 2 9) mtc cotavimvims. 

«t. ^-^Alc(^7c00.0 9 8 g-C*OTc„ 
HJ60U3O 

mktVVAG*ffl®7 0.65s> ffim>*VVJ» (Ba 

(no, ) , ) io.63g. mmm-msikmi (cu 

(NO, ) , -3H, O) 24.5 7gR^5g®2nA2 
4.2 2g§m>t, HJI^!2 6<bgI«l©^(C-C > 30 
bib&%) (C e,., Ba,., Cu,., Cr,., 

0, ) zmc z<o*<u7x*4 bit&&®ii$mm 

«. l9.3nt/gX$>ltt. 

[0 06 7] c©J;5(cbTf#7c^o^x*-( Yib&to 

3 0 giH^b^MHS^&JUT^-O (HM-2 3) 

lOOgicDg^jtc^i 0 0 gjjnitrx^ 1 ;-* 

7* ( A - 3 0 ) £f#7t. C © i: t ©tt^©ti^S 
^-*Alc(^7c»3 0. 1 2 6gT*Ofc. 
HSS0J3 1 40 
ffi®7>$l/67lWm2.6 7 g, A 6**0 

339 18.2 2 g. &&-?>#>4;kft]!gj2 5.7 1 gMQ 
&{b?£>*?g$ (Ti <bl/"Cl4.8 2g/10 0miai 
m<D?mm 3 3 9.0nn£fl3V-C ^*S0!l2 6<h|5j1§© 
^ffi(CT % ^Q^*>f bite® (La,.. Ce,., M 
n... Ti,., O, ) Zfflc. C ©^ P Mb£ 

y»<D&mwm\z> 2 3. 1 mVg x&^ic. 

[0 06 8] C©J:^(CLT#7c^nyx*>r Mb£H 
lOgi0*TP^Jl/^^';*-7^St (COK- 
8 4) 1 0 0 g <h©g£Wc*£ 1 0 0 gtiaZ-XZ? V 50 
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Kff*>^* (A- 3 1 ) £fffc. t©it©j|*$©II 
J#*tt> ;n~#A1cc^7c90.0 9 5 gr&ofc. 
3SSW3 2 

7>f >6*»»1 Ol.O 5 g, WH^-^hyjA 

0.97g, »hn>f'?A24.6 9g > 
-•^^jveTl^n^ (N i (NO, ) , • 6H, O) 
1 3 5.7 2 g&Efiffllft-ftB*ffiK3 3.6 0g4S^ 

L. 3«W2 6il3!«©£i6K:T. ^P?-x#>f Mb£ 
©(La.., Y„., Sr.., Ni,., Fe„., O, ) * 

mtc, c<D^u7zu>( b\ksm<D\mwm\-3., 24.0 

irf/g-C&orc. 

[0 06 9] C<D£'?lCbXmc'<u7Zl3j bite® 
30 gt&ttitmtmr-T*** (A-l 1) 100 
g iOil^6!K*§ 1 0 0 gJlit^ 7 'J - ?r», Cft 

(A-3 2) Srfcfc. CQ&ftOMMOil&SK. 
#Alcc^7c90.099 g-C*orc. 
HJS0H3 3 

58It5>*>6*Mn 51.5 8 g. «W<f?H/$A 
4*ffft$940.4 9g. mmi9.82g. 5g&gSr$B3 
*fflftl l2.7 7gRC«gS!^JV3- I 5A5 7KS]% (Z 
r (NO, ) , • 5H, O) 69.87 g£ig£U 
W2 6t®&®1i&tCX, ^U7*t><< bik£® (La 
... Y,., Ag,., Cu,.. Zr,., O, ) £*§7c„ C 
©^P7*#^ Hb^BJOtbflffiStt. 1 7.8mVg-C 

[0 07 0] C©Jc5fCLTf#7C<P?'**7-r Ht£<ft 
3 0g<b> im.\tV)^=-*)J±*Q0 Q'cxsmm&i 
t/CfffclMbSWa-SA (ZrO, . Jt£tB8l48. 
3mVg) 100g<k©S^f3!ItC*410 0gJjni-CX 
7 Ch4^i*AKiffl, # 
T, Iffi?:/?* (A-3 3) *f»fc. £©££©&*$ 
©£*#■«. ^-*Alc<^/c9 0.0 94gt*o/c. 
^W3 4 

(^O^X*-f Ht£«0MK) A 8 *»« 

44.i6g. msuy b w^ttmm 5. 29g, « 

gtX h P>^^7A 1 0.7 6 g RV%mM-& 6 5 
8.5 7 g£5 0 0ml©*«:^S-a-T*^=&PKL 

fc„ c<D7i(.miic+fticm.ftuj:tfh, rssi 2 1 g/ 

1 ©TKMfb^ h V •> A*»»*aTL-C» ?S©pH5: 1 0 

iLfc. asRgaaRTa. 1 8«Fiaw*|i*ttw. 
'rtte-?tc. -e©f& jiija. ?K?3t. ■;^;v^?r?i®©®« 
^ v tw?m*t mm c k«c * * -cu 0 jil/c^ 
mtitcmm-** 1 2 0 -c-c 1 8 israEfcstt/c. 

[0 07 1 ] COMtikVlZW&bs Ciniciy^m^t 

i»\>imm (vi lx 1 0 0 g/ iiss©*^) 2 5. 

9 0n.l^flnA. +»KjB«Lfcft. 3^l6ftHS#. 1 2 
0*C-ei8WIBIW8tf. 30r>-e. 8 5 0t;-C3«FlBft 
JSLT, -iP^*^ Hb£!gS (Ce,., Y,., Sr 
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Fe,.. V.., 0, ) fcfffc. CO^VlXUAY 
il£m®VcMWm\*. 1 3 . 7 rf / g V&itc. 

JK0I2(SiO 2 £ l-T 2 0 lOO.Ogt 
a^3-fA(ZrCl, ) 9 7.20 g£Jg#l/& 
#6>. *tC-OiS£5 0Onfl£Lfc. C 

®mt£ 1 2 1 g/ 1 ?Sg<D*^b^ h 'J 0 A^K^S^S 
TU ph£ 1 0 ««Rlt»7a. 1 8B$|fflflS# 

*©tt. at®. **. 
iija^-+*f#fe. cewiji*-** i 2 0 w 1 sb# 10 

T©Jt*fflHtt 2 9 7 nf / gV$>r>tc. 
[0 0 7 2] COJ^fcLTttfc^a:/;**^ Mfc£* 
3 0 g £±BS/ y*-j;*3i710 0gi Og^JJC 
*^100gJlDi, **5 .MCC 3 0 U 

StfT. KfftT:/?* (A- 3 4) 4»A:. C©<tt© 
ft&£©JIHI«;J:. 'v=-#A 1 cc^fcO 0. 1 2 4 g-C&o 
fc. 20 

Al 26.9 8 g, iS^^3*fD«52 7 6.4 8 gSO' 
t&fbS£&6 *flfl23 2 5.90g£*1000 ml©7K«:^ 
j|? 3 ttT Ut. c©*«jKK+»«:aWU 

ft* 6.. t£S 1 2 1 g / 1 ©*IMb:J- h y •> A*?gi$£ 

2 6£HI«{CL'C. ^Wf7.il4 Hb£*a (La, .4 S 
r... Cu,., s Pt ( ., s O, ) *#fc. CO^d^* 30 
-f h K&yi<»ltmwmZ> 2 7 . 6 n? / g -C*ofc. 

[0 0 7 3] COJ:9KL"C»fc«^n^*-f h{fc^« 

3 0 giH*jb^4±l!{©HM j e;l'7 :t ^^ h (HM-2 
3) 10 0g&<D8te*HC**100ffin*.. ffifi5;l> 
K"C3 0$MBttf*»£U SCC. fc-Cfegffl&bXV* 
7i/3>a-hffl^5y-*»fc. C©^7 'J-^i* 
AKSMJU ftttl*afif8*"C. SfPt>7-JKA-3 
5) *»fc. C©it©)ttji©flJtS». ^-#Aicc 

Hifc#!l3 6 40 
fflESESNax C (A 1 O, ) x • (S i O, ) » ) • Z 
H, OT^bStt-*.^ h U >> AH*** 8 * A hCTfflRft 
(B**-£*ttKZSM-5. Y/X=3 5) 100 
g£o.0 2 5*;V/l©T iOSO< itf&W. \ ') ? 

[0 0 7 4] cft**-h*u-^4HcT«#i,&# 

6.100 'C/I^O^Siie-C^taL . 1 2 5 m 1 B$ 
Hft&U TiOSO, *Jn*»W3-ttT. Na£Ti 

*1>"C. C©4r-*tWll/fca. 650 50 
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h*©Ti#tfr»S. TiO, itT2.4fia%-C&-5 
fc. 

[0 07 5] CCiStCOTfffcT i -ZSM-5&H 

L/T, mED-l>7)V (A- 3 6) &fffc. C©£§ 
©*Wt©fiJ«tt. A 1 cc^/cOo. 1 1 6 gt* 

-3fc. 

ISKSCT3 7 

72.67 g. flUftftij^A (KNOj ) 4.24g. SI® 
■7>#>4*«*5 0.3 9 g£DTii^a^A2*WB5 
(Rh(NO J ) s • 2H, O) 1.3 6g£*2 50ml 

33t$g©*7 , U-K^i»- r^>tr^GB2 2j Kt 
s?jsfe@s-a\ Cft£7 0 0'CT?3B#Rg£)i&l.-t\ 
^Xtf-f Mb"&$9 (La,., K,., Mn,.„Rh 0 .„O 
a ) *f#fc„ c©^n^*-f Hb&tt©ltffilft»l 
8.3m 1 /g-C4>oA:„ 

(H-Fe'>';er-KDSS)|g{) 5 0%i/ 

';*V;H 62gi*5 0 0gi©S^f5K > 5^ 
^|Z1^9.2 3g (S i/FeM^-i:b6 0) 4*2 0 0 

2 6g£*2 0 0 g(tS8?5-tf;M<&?££ > Ztl^tim 

[0 07 6] ctit l cm<t7-\-7y'ut:ti<7y*-v&3 
5. 1 9 gzmmusz&tc. z<o®&m**-v*\s- 

^«Cf±ii*, 1 6 0 °C-C 1 6&f1&m.W®-& btc 0 

fiS^^aa^m *». Etc. 5oo-c-c3 

B#P4. ^Sv^K-r^L/'T, ZSM-5SOFei"J^ 
-h (K^8H*) 4fffc„ C©Fe^y-!r-h3 0g4 
?fig0.5*Jl'/'J v \ )\><J>Tmms*.-*) A*?§^5 0 
OmlfcJJD*, 6 0'C©fEKS±"C3l^iaSI^U/dt> SiS 

^stu?c c©»fp*3nii»)3iufca. mm-®®* 

*mmV, S(C, 5 0 0'C-C3B#W. ffift+KTiftjfc 
t/t, h>SF e'>y^-h (H-Fei/»J^- 

[007 7] c©i5tcurf#fc^n^x*^ h{b^ 

4 5 g t ±IBH - F e is 'J 4r- h 5 5 g i ©S^K* 

4ioogjnjt> iem5->McT3 owmvim&ts* c 
fc. c©^7'J-4^^*ak:^u > ftB«4fi^S# 

■c. iss;fw>7 - ;i/ (a- 3 7) zntc zotzomm 

©ffl^Stt, ^^*A 1 c&tc*) 0. 1 7 9 g"C*o/c„ 
5E5i!H?U3 8 

^^>$>67Kfa^7 2.6 7 g > litHJW (N 
aNO, ) 1.5 8 gRt^i®3^Uh67Kfa«J5 4.2 7 

g4*2 5 0m\ic®m2ifc*®mzmMLtc. c© 

SL llilW3 7i|g|«(cbr, ^n^*-f Mb£% 

(La,., Na,.,CoO, ) 4fffc„ C©-^D^* 
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A Mb£m>J*Ml»l 3.5mVgT*ofc. 
[0 07 8] COJzStCLXmc^U-JXiJ J Mb£13S 
4 0g£H*fl#tt«©H£*;l'f t :M h (HM-2 
3 ) 6 0 g 1 0 0 gin*., itfi 5 JKC 

■C3 0*MMM*«£U K«C. *Tfi|fl«LTft9 
'/aa-Fffl^^iJ-SSfc. C©X-5y-*^-#A 
kttffb. JWK*lIf#3tt'C, KfW->^* (A- 3 
8) *»fc. C©£t©ft4$©fIJ#S«> ;n-#A1cc 
^/c90. 1 5 3 gT&Ofc. 

3S»0I3 9 K 
^^>^>6*fP%72.6 7 g, mWlVZfZSXffi 
®(Bi (NO, ),-5H, O) 9.0 5 g. Wk x )^ 
?A (L i NO, ) 7.7 1 g&&&ttB&BI6*fn&3 
8.6 3 g£*5 0 0mltC&$3tfT*^£ll5S?b/c„ 

c©&, H»«3 7 4Bi««:ur. ^<o^#-f Mb* 

iJda,., Bio.! Li... P t..,0, ) fcUfc. 

(La-f y*--h©MH) ^MW3 7©H-F 
*>ll.2 7g ( S i /L aJR*tt= 3 0 ) tJBb>fcg( 

w*, mmmz itmmtvx. H-Las/y*--h£ 

[007 9] COi^CCLTft/c^a^^-f Mt£& 
2 5 g &±BH - L V b 7 5 g i©g^Kl* 
4100sMi, lJU*KT3 0flfflMMMteL. S 

/c„ c©*5>;-£^-#Mc«&?jju »»*a»s* 

T. KflF-9->^* (A-3 9) Z'&lc. C<D£Z(Dfm 
(Dimmit, ^~2/A 1 cc^/cO 0. 1 7 4 gWfc. 3 

Utem o 

5iffi^>*>6;kWgJ72.6 7 g. 'J')A4*fD 
«S (Th (NO, ) , • 4H, O) I0.30g. ffiWm 
ZJB3*MJ4.5 0 g. $®!&-&6*fa'8J48.3 3 g 
RCXB^fc^ttt^HSl*^^^ h (HM-2 3) 6 

[ 0 0 8 0 ] 6ftfcX7 V -£HiS0!l3 7 £IDCX7" 
U-F5-f+-KT«»ttHSli. 8 0 0*C-C3^ji 
IjXbfc. ^e>nfc^!©©l:baiBa«2 4l.3m , /g-C ' 

*ofc„ caftan ioogtc*ioo? * jda» its 
$;i/ttt:3 0#rat9#8£U *-cttgtBS£U-c 
■jt^^a- y -&f#fc„ c©x 5 y -4^ 
-*A(c**L» MMfe&ttS*?. KflPtf>:/* (A 
-4 0) Sfffc. C©£f ©WJ«©JH3SW:, ^-2/A 
lcc^fcOo.l 35 g"C*ofc. 
HJS0I4 1 

«M9>*>8*W»72.B7g. iS^-fil3*ffl^ 
32.44 ffR&Bftft*:/** (Ta, O, )7.4 2grt> 
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[0 08 1] #6n/cX^y-%HJSW3 7<!:l5IDX7* 
U-F^t-KT^J&fSHStt. 8 0 0*C-C3eW» 

^a:/X#>( Hb£^ (LaCu... Ta.., 
O,) £ff7c. C©^d:r*;**4 Mt£«KDJfc*ffiWi 
9.2ni 1 /gr*Ofc 0 CO.fcStCt/Cflfc^n:/**/-* 
Ht&®4 0 g tB^it^tmOHMWri- A V (H 
M-2 3) 6 0 g£©S£«C*£l OOgflO*.* £A 
5;KCT3 0^PII95$g^L t UK. *-Cf£K9SSH/T 
w;^3- hflix^y-fcfffc. c0X7';-§a 
i*A(citi/, tmzmmax, (a 

-4 1) Zntc. C©i#©M«©fflf#*tt> 
8 6 g-C&ofc. 

*SfeW4 2 

«{b^7-fe^^A7*«mi (PrC 1, -7H, O) 2 
24.0 2 g, JSKISl 32.48ga»®7>*'>4* 
W^2 4 5.0 9 g**5 0 0n)l(C^$-tt-C l 

[0 0 8 2] CO^jg^fc+attJlftl/ft^e.. 
2 1 g/ 1 ©*^{b^ F 'J £A*?gM£tt];?.TpH£ 1 0 
iU. «0BRJ£»7«. 1 8WmfckVMX. ««« 

'J 'W^JB* t D {C tt * $ 0 £ Uc„ 
&6ftfcSil'!r-*£ 1 2 O'Cri 8B$P.3f&;J*U 
~C> 7 0 0 o CT3B#P I gftJ$Uc. 
[0083] 6ttfcftl£&©X8iailT©*S*. ^n^- 

tc. C©^^©BETS«:J;5J:baMa«2 5.9m ! /' 
g-C&ofc (P r... Pb.., MnO, ) . C©«fc^(C 
l/tmc^d^^-C Kb^»4 0 g <tB#{b^tt$gH 
H**^-fF (HM-2 3) 6 0 g i©S^{C?J<€: 

loogfln*. iffl5^K:-c3 0^rai*»ti^b> H 
(c. *rifeKPMi/r^*^->a3-hfflx5y-^ 

T. t*.m^7)V (A-4 2) 4ff/c. C©i*©JW« 
©«IJ#SW. A 1 c(^7c») 0. 1 1 8 gr&Ofc. 

3!«i80!l4 3 

SW**S>A6*!BI» (Nd (NO, ) , -6H, O) 

2 6 3.0 1 g. m&fol 32.48 gROBi?v>*->4 
*«Itl2 4 5.0 9 g=g:ffl^-C > JIJSW4 2 iPUfKL- 
T. ^a^X*>f h{b^J (Nd... Pb„. 4 Mn 

o, ) zwc c<d^u7z*>4 Y^^moitmmmt 

3 0.7ra , /g-C4)O/c. 

[0 0 8 4] Z<D£*>K.bX&tc*<u7?<tl-4Y\l£1to 

4 0-gtH*<fc*tt«HH*;U^-f h (HM-2 3) 
6 0 g i©S^B)K*% 1 0 0 gMt^7 y-5:ff . 

cn^-*A^flju, MJi^a^s-ii'c^ Kfi?y-> 

7;MA-4 3) i'&tc. C©i*©WJi©ffi^SB. 
^-^Alcc^fcOo.l 33gWc. 
HJSFH4 4 
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HW#Fy-fAB*ffl» (Gd (NO, ) s • 6H, 
0) 2 70.8 2 g> WWftl 3 2.48 gRU«fflt-7># 
>4*ffiR24 5.0 9 g4S£U ^"C, 70 0-C-C 

3Nfia«i^UfcKWtt. 3l*teff04 2 <bpl«ltcu-c. 

Mb£$ (Gd... Pb.., MnO, ) £f# 
fc. CO^O^*^ h-fb^3©i:ba®Stt24.2m 1 / 

[0 0 8 5] COi^KLrtffc^pyx^'f 
4 0giH^t^thSJHS^f ; t^ h (HM-2 3) 

6 o g&©a£Wc**i oo gmz-xz? io 

^ (A-44) fcfrfc. C©£»©ttM©£ft*li. 

1 cc^tfc*) 0. 1 2 7 g-CS>o?c. 
S£SSW4 5 

BWlfvy^Ae*^ (Sm (N0 3 ) a -6H 
, O) 2 30.9 7 g, S»a^;l/h6*Wft2 9l.0 3 
g 5W,»r. 8 0 0 Trc3*mftttl/ft£(ft 

tt. IW«4 2£|SMHCl/t. ^0^*-fHt^l 

(SmCoO, ) CO^V^ZUJ Mt£W© 

tt*lBflttl6.4rf/g"C*Ote. 20 

[0 0 8 6] COJl^Kl/Tfllfc^a^*^ hft^ft 
4 0 jiHWbWMHatm-f h (HM-2 3) 
6 0 g i ©»£*£** 1 0 0 gWLXZ* 

7* ( A - 4 5 ) *»fc. e©& * ©S4Ji©a^»«« 
^u*Alaafc00.1 1 2g-C$»o/c. 
JU60J4 6 

«ta-)qWA6*ffl!| (Eu (NO, ) , • 6H, 
O) 3 54.6 8 g. ffiWVi J* 52.2 7 g&Vmt? 
/iJH»B*W»2 9l.0 3g*JBlf». Hii0!!4 5 <tRlS 30 
CCl/"C, m-fZijJ Mt&ft (Eu... Ba,. t Co 
O, ) *fffc. C©^o;f**4 MtaW©Jfc*nSttt 
l8.5m , /gT*-3fc. 

[0 08 7] COJ: 5 KUCflfc^n Ht6tt 
30gt H*fl*ltllHS**^ A h (HM-23) 
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100g£©iI£WC*£10 0g}JIl*.-C*7y-£ 

U-> 7VK A - 4 6 ) &ft fc. C © i * ©ft4«©®#« 
B, r^#AlccSfc»)0.1 1 9gt*"Ofc. 
JttftMl 

Mb£«S (La.., Sr... Co... Mn 

... o, ) <Dfr*m\,*-cv*yistt-vmz : 7V-* 

» . ^©ffettlllifeflj 1 £ PMfttC b T . 1. 2 5 nfcT 7 *© 
^i#AJH*©ttlW>7* (B - 1 ) fcfffc. C©£ 
*©ttft©&&ai2> Ai*Al cc^fc*) 0. 1 3 2 g-C 

tbl5M2 

B**-V h 'J 9AS*;W*-f h ( S i 0 
,/Al, 0, ©*;l/tb=3 4) Sr. HJ&0J2£l§)fiS© 
Ij&tcXVtmb-C. im^rfil (B-2) £*Sfc 

(hmzsm-5). cot^coimomnma, 

1 cc^fcO 0. 1 2 8 gVi>r>tc. 
(2) fffflKK 

±3ZV>-7J\> (A - 1 ) - (A - 4 6 ) MD : (CJ:b©f-> 
(B- 1) (B-2) Kout, T&®$ffi& 
#K J; 0 gam4tftd*#X©ftmHMgtt»7C*iT 

^ smmiVtooN, ^<Dfflm*< ^fnvh^ 

7ffiiC <fc 0 N, *satU"C*ULfc. 

«*!*&#) 

(1) azm. NO 
o, i o<&m% 

He m$ 

(2) SMSlt 20 00 0 (1/Hr) 

(3) £lfflUK 3 0 0*C. 4 0 0'C. 50 0'CX 
«6 0 0*C 

tt***i~«4(cflvr. 

[008 8] 

[an 
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(%) 


m 7t m 


300 "C 


400 °C 


500°C 


600°C 


A- 1 




87.1 


96.9 


88.6 


64.4 






98.4 


95.2 


78.6 


41.5 


1,3-7'* i/x y 


95.6 


92.0 


78.0 


32.3 




96.1 


90.3 


45.8 


26.6 


A- 2 


•Turfy 


75.0 


89.7 


83.4 


64.4 


A- 3 


7urfy 


67.4 


75.7 


87.8 


75.0 


A- 4 


-Turfy 


96.1 


98.3 


92.5 


72.0 


4 7 7** V 


92.6 


97.7 


90.0 


68.4 




100 


99.2 


84.6 


73.8 


trans -2- 7' -r V 


97.3 


94.1 


80.2 


61.5 


A- 5 


•Turfy 


82.8 


91.1 


79.1 


63.2 


A- 6 


-Turfy 


51.5 


78.1 


85.1 


72.5 


A- 7 


-fu^y 


63.9 


91.3 


82.8 


72.7 


2-7** J -n* 


94.8 


84.4 


61.9 


32.6 


A- 8 


-Turfy 


90.4 


95.6 


86.6 


78.1 


A- 9 


•Turfy 


90.9 


92.5 


86.4 


67.6 


A-10 


•Turfy 


92.3 


94.3 


78.2 


64.0 


A-ll 


i/ 4 u-f#y 


98.4 


91.1 


87.0 


78.7 




99.1 


88.9 


66.4 


50.6 



[0089] 



im2) 



(15) 8IW5-245 37 2 



27 28 



mm 


:3 => &il 


g3?tn&$ (%) 


M 7C ffl 


300°C 


400°C 


500°C 


600°C 


ft-12 




94.2 


94.7 


88.0 


71.1 


A-13 




84.3 


95.0 


82.7 


64.7 


A-14 


7*nrv'y 


72.4 


88.1 


92.2 


88.7 


7*n b'U- V 


90.5 


98.7 


86.8 


62.8 




95.2 


87.8 


74.0 


41.5 


B- 1 




0 


0 


0 


0 


B- 2 


7' n /\* y 


8.4 


13.7 . 


21.1 


18.6 


A-15 


7*nAy 


91.0 


84.3 


69.3 


49.1 


A-16 


ynA'y 


94.2 


87.5 


55.2 


39.9 


A-17 


7* n /< y 


90.3 


89.4 


74.8 


54.6 


fl-18 


7* o y 


92.9 


84.8 


54.7 


43.2 


A-19 


7*n £v v 


89.4 


81.2 


68.1 


43.5 


A-20 


7*arf y 


91.3 


86.5 


62.8 


36.7 


A-21 


7*a fi^y 


71.5 


78.9 


67.3 


42.0 


A-22 


7*n t'i/y 


92.5 


86.8 


77.2 


63.4 


A- 23 


7*a trw-y 


99.2 


98.4 


87.6 


69.8 


A-24 


7"n fcTi^y 


94.1 


88.5 


70.0 


44.9 


; A-25 


7*n f|xy 


99.1 


97.2 


83.7 


65.4 



[0090] 



[313] 



C16) *WH t 5-245 37 2 



29 30 



mm 




gfM£&$ (%) 


I 7t 1 


300 °C 


400*C 


500°C 


600 D C 


A-26 


7" a X y 


84.9 


93.5 


85.1 


61.2 




7* a tr y 


97.2 


93.8 


77.0 


39.4 




1,3-7'* y 


93.8 


91.1 


76.2 


30.5 






95.2 


88.9 


44.3 


20.8 


A- 27 


7* a y\* y 


78.7 


92.4 


86.2 


67.0 


A- 28 


7*a/^y 


75.1 


91.6 


83.3 


62.9 


A- 29 


7'D/s'y 


69.5 


90.2 


81.1 


54.7 




4 7 7** y 


74.8 


93.0 


85.5 


48.6 




7'a b'l^y 


77.2 


95.8 


79.4 


23. 1 




trans^-y-r y 


95.3 


82.6 


55.6 


16. 0 


A-30 


7'n/\*y 


53.1 


85.2 


81.4 


52.5 


A-31 


7* n y 


52.3 


78.9 


83.5 


60.9 


A-32 




71.4 


90.8 


88.3 


64.1 


A-32 


2-7'? J->\> 


92.3 


74.9 


54.5 


25.3 


A-33 


7* n V 


68.2 


82.0 


79.8 


46.7 


A-34 


7* n /n* y 


74.9 


86.2 


79.7 


4B.3 


A-35 


7*a/\*y 


93.1 


90.2 


73.9 


52.6 



[009 1 ] [*4] 



(17) 



31 



*SH¥5-24537 2 
32 





M 7t m 


I*CP (%) 


300 °C 


400 °C 


500°C 


600°C 


A-36 




92.0 


91.1 


74.2 


48.9 




93.6 


87.4 


52.7 


20.0 


A-37 




61.0 


64.4 


36.9 


28.6 


A-38 




73.1 


89.2 


64.5 


33.4 


A-39 


7*o 


78.4 


59.9 


23.6 


10.8 


A-40 




57.9 


60.4 


49.8 


22.5 


fl-41 


7*a b*U- V 


42.7 


53.7 


31.7 


29.2 


A-42 




98.5 


94.8 


78.2 


44.3 


A-43 


7* n tr u y 


99.6 


96.3 


81.1 


49.4 


A-44 


7* a tf ^ y 


97.1 


93.3 


76.4 


38.6 


A-45 


7* a tr y 


95.0 


91.2 


72.6 


34.3 


A-46 


7*a b?uv 


95.7 


91.6 


72.5 


33.0 



[ 0 0 9 2 ] m 1 K>iVriS*fo69!6a>tt <fc *> 

tc> xmMczmm <sw>^ (a- i > ~ (a 
-4 6) ) «. i»rn*>«3WMb«ow^©iRfb»*J 

*(,»©K»bT. Jti8tt*i (Jt©^>^b (B- 1) R 
C/ (B-2) ) it, mcx. *©SBR^©«fb**HS 



* [0093] 

s. 



(51) Int. CI.' 

B 0 1 J 23/78 
23/80 
23/84 
23/85 
23/89 
29/00 
29/04 
29A8 
29/28 
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A 
A 
A 
A 
A 
A 
A 
A 



8017- 4G 
8017- 4G 
8017- 4G 
8017- 4G 
7038- 4G 
7038- 4G 
7038- 4G 
7038- 4G 
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Kwmwmzftw i t i #23# 
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(72)ffcHJ^ ft/ft *1S 



«5ft^«l$a5^Ffflr^F 2-15-36 
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